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PURPOSE 


The  purpose  of  this  program  is  to  conduct  a production 
engineering  measure  (PEM)  for  a high  current,  fast-switching 
NPN  transistor.  The  salient  electrical  characteristics  are: 


PT 

= 

350  watts  (Tc  - 25°C) 

9JC 

S 

0.5°  C/W 

VCBO 

3 

240  Vdc 

v 

CEO 

- 

200  Vdc 

V 

EBO 

3 

10  Vdc 

Tc 

3 

90  Adc 

Tstg 

= 

-65°  to  +200°C 

A pilot  capability  will 

be 

established  to  produce  the 

subject  transistors  at  a rate 

of 

500  per  month.  This  capability 

will  be  demonstrated  by  fabricating  one  hundred  electrically  good 
transistors. 
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ABSTRACT 


During  this  period,  the  First  Article  Test  Report  was 
approved.  A plant  survey  was  conducted  to  monitor  production 
rates.  Permission  was  obtained  to  start  the  pilot  run.  The 
pilot  run  was  begun.  Electrical  and  physical  parameters  of 
selected  runs  are  shown.  400  chips  were  selected  for  encap- 
sulation. A total  of  232  devices  were  accepted  at  pre-cap 
visual  inspection  showing  that  the  program  is  on  schedule. 
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I . NARRATIVE 


A.  Background 

During  the  previous  period.  First  Article  Testing 
was  completed  successfully.  The  results  of  the  testing 
were  shown  in  Quarterly  Report  Number  Eight.  The  stability 
of  the  devices  on  the  operating  life  tests  Indicate  the 
suitability  of  the  multiple  epitaxial  process  for  chip 
fabrication  for  this  program.  Similarly,  the  results  of 
temperature  cycling  indicate  the  suitability  of  the  hard 
solder  construction  technique  employed  for  chip  mounting. 
Possible  failure  mechanisms  were  discussed. 

The  First  Article  Test  Report  was  submitted  for  approval 
and  rejected  because  it  did  not  provide  all  of  the  information 
required  by  SCS-13.  The  report  was  corrected  and  again  sub- 
mitted for  approval. 
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B.  Progress  During  the  Present  Period 

During  this  period,  the  First  Article  Test  Report 
was  approved.  A survey  was  conducted  by  Mr.  D.  Biser  and 
Mr.  R.  Holevinski.  Permission  was  obtained  to  proceed  with 
the  pilot  run.  It  was  decided  that  the  pilot  run  would  be 
made  again  utilizing  both  the  JEDEC  TO-36  and  TO-115  package. 
Because  of  the  relatively  large  quantities  involved,  it  was 
agreed  that  the  shipped  devices  could  be  in  a 60/40  ratio  by 
package  type  rather  than  the  50/50  ratio  previously  used. 

This  was  done  at  the  request  of  Silicon  Transistor  Corporation 
because  of  the  uncertainties  in  yields,  i.e.,  it  is  possible 
one  package  would  run  at  a lower  yield  than  the  other.  The 
deviation  from  a 50/50  ratio  means  that  less  total  pieces 
need  to  be  started.  Plans  for  the  pilot  runs  were  formulated. 

Actual  device  fabrication  was  started  on  April  4,  1975. 
Table  One  summarizes  the  five  runs  that  were  started  and  deemed 
suitable  for  the  pilot  run.  Each  run  contained  100  wafers  and 
each  wafer  contained  five  potential  transistors.  From  these 
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2,500  potential  chips,  400  were  accepted  for  encapsulation 
after  wafer  testing,  sawing  and  breaking.  120  of  the  TO-36 
and  112  of  the  TO-115  were  accepted  at  pre-cap  visual 
inspection  after  die  bonding  and  lead  bonding.  Initial 
electrical  evaluation  indicates  that  the  yield  at  Group  A 
Testing  will  be  more  than  adequate  to  insure  the  required 
number  of  devices. 

The  SCS-450-A  form  defining  the  transistor  specifications 
is  shown  as  Figure  One. 

During  this  period,  the  Eighth  Quarterly  Report  was 
approved  for  distribution. 

C.  Progress  During  the  Next  Period 

During  the  next  period,  the  pilot  phase  and  lot  acceptance 


testing  will  be  completed 


IDENTIFICATION  OF  PERSONNEL 


During  this  period,  P.  Fitzgerald,  F.  Novotny 


J.  Plaisted  and  W.  Stone  devoted  a total  of  eighty  (80) 


hours  to  this  program 


ELECTRICAL  AND  PHYSICAL  PARAMETERS 


FIGURE  ONE 


electronics  co::'ju© 
technical  require:  HUTS 


SCS-450-A 
8 June  1972 


SEMICONDUCTOR  DEVICE,  TRANSI5TCR,  NFN,  SILICON  POWER 
STA4900  and  STA990I 


1.  SCOPE 

l.X  Score.-  This  specification  covers  the  detail  requirements  for  silicon, 
NFN,  power  transistors  for  particular  use  in  power-switching,  electronic-circuit 
applications.  (See  3.3  and  6.2  herein.) 

1.2  Maximum  rat: 


at:  Tc  ~ 

at:  Tc 

at:  Tc- 

+25°C 

+50°C 

+100°C 

W 

w 

w 

350 

300 

200 

V 

V 

CBO 

CEO 

Vdc 

Vdc 

240 

200 

^Linear  derating  factor  «*  2.0  W/°C  up  to  and  including  Tc  = +200° C. 

2/ 

Pulsed  (see  4.3*1  herein)  <=  12QA. 

2/ 

Temperature  range  = -65°  to  +200°C. 

1*3  Particular  electrical  characteristics.-  (At  Tc  = +25°C: 


— ......  . . 


SCS-450-A 


hFE* 

Vbe> 

at: 

IC=  120  Adc 
Vce=4  Vdc 

at: 

1^=  90  Adc 
VCE=5  Vdc 

at: 

IC=  40  Adc 
VCE=2  Vdc 

at: 

IC=20Adc 
Vce=2  Vdc 

at: 

lC=  120  Adc 
VCE=4  Vdc 

at: 

IC=  90  Adc 
Vce=5  Vdc 

Min  Max 

Min  Max 

Min  Max 

Min  Max 

Min  Max 

Min  Max 

STA4900  5.0  — 

STA9901  5.0  — 

10  40 

10  40 

15  50 

15  50 

30  120 

30  120 

3.0 

— 3.0 

1.5 

— 2.0 

J^Pulsed:  see  4.3.1  herein. 

VCE(sat)-J1' 

*on 

*s 

»f 

at: 

lc=  120  Adc 
lB=  24  Adc 

at: 

IC=  90  Adc 
lB=  15  Adc 

at: 

IC=  90  Adc  (see  Page  7 herein) 

Min  Max 

Min  Max 

Max 

Max 

Max 

Vdc  Vdc 
STA4900  — 2.0 
STA9901  — 2.0 

Vdc  Vdc 
0.75 
1.50 

usee 

7.0 

7.0 

usee 

4.0 

4.0 

usee 

1.0 

1.0 

-^Pulsed:  see  4.3. 1 herein. 
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2.  APPLICABLE  DOCUMENTS 

2.1  The  following  documents , of  the  issue  in  effect  on  date  of  invitation 
for  bids  or  request  for  proposal,  fora  a part  of  this  specification  to  the 
extent  specified  herein: 

SPECIFICATIONS 

MILITARY 

KIL-S -19500  Semiconductor  Devices,  General  Specification  for. 

STANDARDS 
MILITARY 

MIL-STD-202  Test  Methods  for  Electronic  and  Elect rical  Component  Parts. 
MIL-STD-750  Test  Methods  for  Semiconductor  Devices. 

DRAWINGS 

ELECTRCHICS  COMMAND 

SC-A-466GO  Preproduction  Sample  Approval  in  Lieu  of  Qualification 

Requirement  in  Specifications  for  Semiconductor  Devices 
and  Electron  Tubes. 

(Copies  of  specifications,  standards,  drawings,  and  publications  required  by  con- 
tractors in  connection  with  specific  procurement  functions  should  be  obtained 
from  the  procuring  activity  or  as  directed  by  the  contracting  officer.  Both  the 
title  and  number  of  symbol  should  be  stipulated  when  requesting  copies.) 

2.2  Other  publications.-  The  following  document  forms  a part  of  the 
specification  to  the  extent  specified  herein.  Unless  otherwise  indicated,  the 
issue  in  effect  on  date  of  invitation  for  bids  or  request  for  proposal  shall 
apply. 

NATIONAL  BUREAU  OF  STANDARDS 

Handbook  H28  Screw-Thread  Standards  for  Federal  Services. 

(Application  for  copies  should  be  addressed  to  the  Superintendent  of  Documents, 

• Government  Printing  Office,  Washington,  D.C.  20402.) 
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3.  REQDUffilENTS 


3.1  Recniircrsnts.-  Requirements  for  the  transistors  shall  be  In  accordance 
Kith  MIL-S-195GO,  and  as  otherwise  specified  herein. 

3.2  Design  and  construction.-  The  transistor  shall  be  of  the  design,  con- 
struction, and  physical  oisansions  as  specified  by  the  JEDEC  TO-1 15  (STA4900)  and 
TO-36  (STA9901)  packages. 

3.2.1  Terminal  arrangement.-  Terminal  arrangement  is  determined  by  the  package 
requirements. 

3*2.2  Operating  position.-  The  transistor  shall  be  capable  of  proper 
operation  in  any  position. 

3*3  Performance  characteristics.-  The  transistor  performance  character- 
istics shall  be  as  speciiied  in  fables  1,  II,  and  HI. 

3.4  Marking.-  Except  as  otherwise  specified  herein,  marking  be  in 

accordance  with  KIL-S-19500. 


4.  QUALITY  ASSURANCE  EROTISiaiS 

4*1  Sampling  and  inspection.-  Sampling  Inspection  shall  be  in  accord- 
ance with  MIL-S-I9500,  and  as  specified  herein. 

4.1.1  Inspection  lot.-  Applicable  to  the  semiconductor  device (s)  covered 
herein,  the  term  "inspection  lot"  shall  be  as  defined  in  4.3. 2.1  of  MIL-S-19500 
except  that  the  6 week  period  time  limitation  therein  shall  be  considered  as 
not  compulsory. 

4.2  Qualification  and  acceptance  inspection.-  Qualification  and  quality 
conformance  inspection  snail  be  in  accordance  with  MIL-S-195CO,  quality  assur- 
ance provisions,  and  as  otherwise  specified  herein.  For  qualification  inspection, 
the  requirement  for  tightened  If  PD  for  each  subgroup,  as  required  in  MIL-S-19500, 
Appendix  C,  paragraph  50.2  shall  not  apply:  Groups  A,  B and  C inspection  shall 
consist  of  the  examinations  and  tests  specified  in  Tables  I,  II  and  III, 
respectively,  herein.  Quality  conformance  inspection  shall  include  Inspection 
of  Preparation  for  Delivery  (see  5.1  herein). 
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Table  I.-  Group  A Inspection 


Test  Method  per  Examination  or 
l-ttL-RTD-750  test 


Conditions  LTPD  Symbol  Limits  Unit 

Min  Max 


Visual  and 
mechanical 
examination 

Subgroup  2 

5 

Collector- 
emitter 
cutoff  current : 

Bias  Cond.C 
VBE=° 

Vce-240  Vdc 

ICES 

2.0  mAdc 

Emitter-base 
cutoff  current 

Bias  Cond.D 
Vj^lO  Vdc 

Iebo 

— 

1.0  mAdc 

Collector-base 

breakdown 

voltage: 

Bias  Cond.D 
lr =2.0  mAdc 
Pulsed:  1/ 

bvcbo 

240 

Vdc 

Collector- 

emitter 

breakdown 

voltage: 

Bias  Cond.D 
lsf=3  Adc 
Pulsed:  1/ 

bvceo 

200 

Vdc 

Emitter-base 

breakdovzn 

Bias  Cond.D 
lg=  1 mAdc 

BVeBO 

10 

Vdc 

SCS-450-A 

Toble  I , - Group  A Inspection  (cont'd) 


Test  Method  per 
MIL -STD-750 

Examination  or 
Test 

Conditions  LTPD 

Symbol 

Limits 

Min  Max  Unit 

Subgroup  3 

5 

3076 

Forward-current 
transfer  ratio 

Pulsed: 
IC=20  Adc 
VC=2  Vdc 

hFE 

30 

120 

3076 

Forward-current 
transfer  ratio 

Pulsed :}/ 
1^=40  Adc 
Vcp2  Vdc 

hFE 

15 

50 

3076 

Forward-current 
transfer  ratio 

Pulsed:  ]j 
IC=90  Adc 
Vcf=5  Vdc 

hFE 

10 

40 

3066 

Base-emitter 

voltage 

STA4900 

STA9901 

Test  Cond.  B 
IC=90  Adc 
Vce=5  Vdc 
Pulsed: }/ 

< < 
03  03 

m m 

— 

1.5  Vdc 
2.0  Vdc 

3066 

Base -emitter 
voltage 

Test  Cond.  B 
IC=120  Adc 
VCE=4  Vdc 
Pulsed:  J' 

VBE 

3.0  Vdc 

3071 

Collector- 

emitter 

saturation 

voltage: 

STA4900 

STA9901 

lC=90  Adc 
lB=15  Adc 
Pulsed: )/ 

VcE(»at) 

Vce(»at) 

— 

0.75  Vdc 
1.50  Vdc 

3071 

Collector- 

emitter 

saturation 

voltage 

IC=120  Adc 
lB=24  Adc 
Pulsed: > 

VcE(»at) 

2.0  Vdc 

fl 


; I 
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Table  I.-  Group  A inspection  (cont*d) 


Test  Method  per  Examination  or  Conditions 
I1IL-STD-750  test 


LTPD  Symbol  Limit  s Unit 
Hin  Max 


3251 


Subgroup  4 
Pulse  response: 


10 


Test  Cond.B 
Vcc=90  Vdc 
Rq=1  Ohm 
Rg=l  Ohm 


VBE1 


'10.5V 


Vbe^V 


Turn-on  tine 
Storage  time 
Fall  time 

— 

‘r 

— 

7.0  usee 
4-0  usee 
1 .0  usee 

Subgroup  5 

10 

2/ 

High-t  enperature 
operation: 

T»=  +150°C 

3 

3041 

Collector- 
emitter 
cutoff  current 

Bias  Cond.C 
Vce=200  Vdc 

VBE=° 

ICES 

10  mAdc 

— 

Low-temperature 

operation: 

T * -65°C 
2/ 

3076 

Forward-current 

Pulsed:  1/ 

10 

transfer  ratio 

IC=90  Adc 
Vce=5  Vdc 

1/ 

See  4.3.1  herein. 


2/ 


2/ 


In  this  subgroup,  the  sample  units  sub- 
jected to  the  High-Temperature  Operation 
test  shall  be  permitted  to  return  to  and 
be  stabilized  at  room  ambient  temperature 
prior  to  their  being  subjected  to  the  Low- 
Temperature  Operation  test. 


Measurement^)  shall  be  made  after  thermal  equilibrium  has  been  reached  at  the 
temperature  specified. 


t ! 
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Table  II.-  Group  B inspection 


Test  Method  per  Examination  or  Conditions  LTFD  Symbol  Limits  Unit 
tHL-STD-750  test  Min  Max 


Subgroup  1 

20 

2066 

Physical 

dimensions 

1/ 

2031 

1051 

Subgroup  2 

Soldering  heat 

Temperature 

cycling 

One  Cycle 

Test  Cond.C 
except; 

10  cycles, 
t=15  Kin. at 
ea.  temp, 
extreme 

15 

1056 

Thermal  shock 
(glass  strain) 

Test  Cond.B 

— 

— 

— 

1021 

Moisture 

resistance 

No  initial 
conditioning 

— 

— 

— 

End-Point 

tests: 

3061 

Emitter-base 
cutoff  current 

Bias  Cond.D 
VEB= 10  Vdc 

^0 

— 

1.0  mAdc 

3041 

Collector- 
emitter  cutoff 
current 

Bias  Cond.C 
Vj-^240  Vdc 

Vbe-o 

ICES 

— 

2.0  mAdc 

3076 

Forward -current 

current-transfer 

ratio 

Pulsed:^/ 
Ip=90  Adc 
% =5  Vdc 

^FE 

10 

40  

8 


I 1 


I 


f-  I 
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Table  II.-  Group  B inspection  (cant'd) 


Test  Method  per  Examination  or 
MIL-STD-750  test 


Conditions 


LTPD 


Symbol  Limits  Unit 
Min  Max 


2016 


Subgroup  3 
Shock 


2056 

Vibration, 

variable 

frequency 

2046 

Vibration 

Non- 

fatigue 

operating 

2006 

Constant 

5,00CG 

acceleration 

Orientations 

(centrifugal) 

End-Point 

tests: 

Same  as  for 
Subgroup  2 above 

X1,Y1,Y2,Z1 

15 


Non- 
operating; 
1500  G; 

5 blows  of 
0.5  msec  ea. 
in  orienta- 
tions X1,T1, 
Y2,Z1 
(total=20 
blows) 


SCS-450-A 


F*vw^y»w«r^i i :pm* r-wm 


Table  II.  - 


MHMWMflOfWeMMrtMmMHM 


MIL-STD-750 


Limits 
Min  Max 


Subgroup  4 

Terminal  strength,  Testcond.DI 
terminal  torque  Torques24 
oz-in;t=i5 
see., base  & 
emitter  only 

Terminal  strength.  Test  cond.A 
tension  t*10  sec., 

ea.term., 
weighMO  lbs 
(all  terminals) 


Terminal  strength, 
stud  torque: 
STA4900 


STA9901 


Measurements 
during  stud 
torque  test  3/ 


Salt  atmosphere 
(corrosion) 


Test  Cond.D2 
Torque=J 20 
lbs. -in. 
M0±1  sec. 

Test  Cond.D.2 
TorqueFl2 
lbs. -in., 
MO+1  sec. 


Fine  leak 
Test  Cond.G 
or  H 

Gross  leak 
Test  cond.A,C, 
Dor  F 


— - 5xI0“^atm  cc/sec 


NTWtMflMKMKiMg 
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Table  II.-  Group  B inspection  (cont'd) 


Test  Method  per  Examination  or 
MIL-6TD-750  test 


Conditions 


UPD  Symbol  Limits  Unit 
Min  Max 


3051 


Subgroup  6 


10 


Safe  operating 
area 

(dc  operation): 


5/  tc=  -tioo°c 

t=60  sec. 


Test  #1: 


Test  #2: 


Test  #3? 


End-Point 

tests: 


Sana  as  for 
Subgroup  2 above 


tr  - 6.0  sec. 


tf  ^ 6.0  sec. 


1 cycle 


Ic=90  Adc 

Vdc 

(P^20GW) 


(P^OCW) 


Ic=4  Adc 


Vce=5°  Vdc 


Tn=>  +100°C 


Ej^lOCW 


7^=200  Vdc 
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B inspection  (contact) 


Test  Method  cer 
MIL-STD-750 


Examination  or 
test 


Conditions 


Symbol  Limits  Unit 
Min  Max 


Undamped 
inductive  svreep 

End-Point 

tests: 


To  be 

determined 


Same  as  for 
Subgroup  2 above 


Clamped 

inductive  sweep 


End-Point 

tests: 

Same  as  for 
Subgroup  2 above 


Test  Cond.B 

ta=ioo°c 

tr=l  usee 
tf=l  usee 

IB(on)=15A 
IjjCoff  )=15A 
Ic=90  Ade 

Vcc=200V 

hr* 

i *1/ 

Clamping 
Diode 
f = 20  KHz 


12 


SCS-450-A 


Table  II.-  Group  B inspection  (cont'd) 


Test  Method  per 
MIL-STD-750 

Examination  or 
test 

Conditions  LTFD 

Symbol  limits  Unit 
Min  Max 

Subgroup  9 

10 

1031;1032 

High-temperature 

life 

(non-operating) 

Tsfcg=  +200°C 
t=340  hrs 

y 

End-Point 

tests: 

3061 

Emitter-base 
cutoff  current 

Bias  Cond.D 
VEB=10  Vdc 

^EBO  2.0  mAdc 

3041 

Collector- 
emitter  cutoff 

current 

Bias  Cond.C 
VCE=240  Vdc 

VBE=0 

ices  — 2/12/ 

3076 

Forward-current 
transfer  ratio 

Pulsed:  2/ 
Ic=90  Adc 

VCET5  Vdc 

hfE  — - W W 

Subgroup  10 

10 

1026j1027 

Steady  state 
operation  life: 

Tc=  +100°C 
t=340  hrs 
§/ 

PX=20CW 
vC£=30-4°  Vdc 

End-Point 

tests: 


Same  as  for 
Subgroup  9 above 


]/  See  4*3*3  herein. 


V See  4*3*1  herein. 
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"With  the  transistor  mounted  in  normal  mounting  position,  the  specified  torque 
shall  be  maintained  (torque-vrrench  removed)  throughout  each  of  the  specified 
End-Point  tests  and  measurements. 


4/  Electrical  rejects  from  th< 
See  4.3.4  herein. 

V Chokes  (to  be  determined). 


rejects  from  the  same  lot  und*’*  evaluation  may  be  used  for  this  test. 

6/ 

lerein.  Filter  choke  (to  be  determined). 

§/ 

be  determined).  “'See  4.2.3  herein. 


or  200  whichever  is  greater.  Change  from  initial  Group  A reading. 
IV  +20%;  however,  hpE  _ 10  shall  be  met. 


Table  III.-  Grouo  C inspection. 


Test  Method  oer  Examination  or 
MIL-STD-750  test 


Conditions  LTPD  Symbol  Limits  Unit 

Min  Max 


Thermal  resistance 
( junction-to-cas  e ) 

Temperature 

cycling 


0.5  °C/W 


Test  Cond.Cl 
except: 
t=  15  min. at 
ea.  temp, 
extreme 


Subgroup  2 

High-Temperature 
life  (non- 
operating): 


>=10 


Tst  = +200°C 
t=1000  hrs 


SCS-V50-A 


Table  in. 


Group  C insvectionTcont 'd) 


v 


Test  Method  per  Examination  or  Conditions  LTPD  Symbol  T.-imits  Unit 
1IIL-STD-750  test  Min  Max 


3061 

3041 

3076 


1026 


Subgroup  2(00^^) 

End-Point 

tests: 


Emitter-base 

Bias  Cond.D 

IEB0 

cutoff  current 

Vj^lO  Vdc 

Collector- 

Bias  Cond.C 

Ices 

emitter  cutoff 
current 

^=240  Vdc 

vbe=° 

Forward-current 

Pulsed: (see 

^e 

transfer  ratio 

4.3.1) 

Ic=90  Adc 
Vce=5  Vdc 

Subgroup  3 

=10 

Steady  state 

Tc=  +100°C 

— 

operation  life: 

t=1000  hrs 

vCe=3°"40  Vdc 

PT=200tf 

y 

End-Point 

tests: 

Same  as  for 
Subgroup  2 above 

Subgroup  4 

15 

Marking  resist- 
ance to  solvents 

y 

(see  4.3.5 
herein) 

— 

2.0  mAdc 


y y 
y y 
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i/  2/  y 

See  4.2.4  herein.  See  4.2.3  herein.  +1002  or  200  uA,  whichever  is  greater. 

-502 

y 5/  ^ 

Change  from  initial  Group  A reading.  + 202;  however,  hpg  - 10  shall  be  met. 

y 

Electrical  rejects  from  the  same  lot  under  evaluation  may  be  used. 


4.2.2  Table  1 acceptance  criteria  for  ctjpI i fication  inspection.-  For  quali- 
fication inspection,  all  units  chat  are  to  be  subjected  to  group  B and  group  C 
inspection  shall  first  be  subjected  to  all  tests  of  group  A inspection  using  a 
combined  LTFD  of  5 for  group  A acceptance  criteria. 

4.2.3  Group  B-Group  C life  test  samples.-  Samples  of  transistor  types,  that 
have  been  subjected  to  group  3,  340-hour  life  test  may  be  continued  on  test  for 
1000  hours  in  order  to  satisfy  group  C life  test  requirements.  These  samples 
shall  be  predesignated,  and  shall  remain  subjected  to  the  group  C 1000-hour  eval- 
uation after  they  have  passed  the  group  B,  340-hour  acceptance  criteria.  The 
cumulative  total  of  failures  found  during  340-hour  test  and  during  the  subsequent 
interval  up  to  1000  hours  shall  be  computed  for  1000-hour  acceptance  criteria. 

(See  4-2.4  below). 

4.2.4  Group  C testing.-  Group  C tests  shall  be  performed  on  a lot  every  6 
months.  (See  Table  IH  herein.)  The  contractor  shall,  throughout  the  course  of  a 
contract  or  order,  permit  the  Government  representative  to  scrutinize  al T test  data 
and  findings  covering  manufacturer 1 s test  program  on  group  C characteristics  and 
parameters  for  the  product  concerned.  Upon  determination  by  the  Government 
inspector  (in  advance  of  group  C,  6-month,  test  results)  that  group  C parameters 
are  not  being  adequately  met,  the  Government  inspector  may  require  lot-by-lot 
inspection,  normally  for  a minimum  of  3 consecutive  lots,  to  be  performed  for 
required  group  C tests. 

4.2.5  Disposition  of  sample  units.-  Sample  units  that  have  been  subjected 

to  group  B,  subgroup  2 and  5 tests  shall  not  be  delivered  on  the  contract  or  order. 
Sample  units  that  have  been  subjected  to  and  have  passed  group  B,  subgroup  1,3 ,4, 
6,7, 8,9,  and  10,  and  all  group  C tests  (these  tests  to  be  considered  non-destruc- 
tive), may  be  delivered  on  the  contract  or  order  provided  that,  after  group  B and 
C inspection  is  terminated,  those  sample  units  are  subjected  to  and  pass  group  A 
inspection.  Defective  units  from  any  sample  group  that  may  have  passed  group  in- 
spection shall  not  be  delivered  on  the  contract  or  order  until  the  defect (s)  has 
been  remedied  to  the  satisfaction  of  the  Government. 
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4.2.6  Copies  of  lot -inspect  ion  data.-  When  specified  in  the  contract  or 
order,  one  copy  of  the  .:uality  Conformance  inspection  data,  including  manufac- 
turer's test  data  and  findings,  covering  the  device  inspection  lot  being  shipped 
shall  accompany  the  aevice(s)  concerned. 

4.3  Particular  examination  and  test  requirement s.- 

4.3.1  llPulsedl,-condltions  measurements .-  Measurements  required  herein  to  be 
effected  under  pulsed  conditions,  shall  be  made  in  accordance  with  "Pulse 
Measurements"  requirements  in  Section  4 of  IZLL-STD-750. 

4*3.2  Mechanical  damage  resulting  from  tests.-  Except  for  intentionally  de- 
forming, mutilating , or  dismembering  mechanical-stress  tests  to  which  samples  are 
subjected,  there  shall  be  no  evidence  of  mechanical  damage  to  any  sample  unit  as 
a result  of  any  of  the  groups  A,  B,  or  C tests. 

4.3« 2.1  Durability  of  terminal  lugs.-  The  lug  ends  of  terminals  shall 
remain  intact  on  terminals  throughout  all  physical,  mechanical,  and  environmental 
tests  herein. 

4«3« 3 Terminal  strength  (Stud  Torcue)  test.-  Acceptance  criteria  for  ex- 
ternal threaded  party  shall  be  in  accordance  with  Handbook  H -28. 

4.3*4  Safe  operating  area  (DC  Operation)  test.-  Each  transistor  under  test 
shall  sustain  the  applicable  test  conditions  and  the  following  acceptance 
criteria  shall  apply: 

(a)  Ig  (for  each  transistor)  shall  not  vary  more  than  + 10£  during  the 
dc  operation;  and 

(b)  All  other  specified  End-Point  test(s)  limits  shall  not  be  exceeded, 
after  the  dc-operation  test. 

(c)  Correlation  note:  Satisfactory  endurance  of  the  transistors 

throughout  tests  1,2,3  respectively  (per  Table  II,  Subgroup  6 herein)  is  directly 
associable  vdth  ascertainment  of  the  "safe  operating  area"  for  the  transistors 
as  illustrated  in  the  nomograph  of  Figure  1. 

4.3.5  Marking  resistance  to  solvents  test.-  The  device  samples  shall  be 
subjected  to  test  per  Method  215  in  IlLL-STD-202,  except  that  the  following  details 
shall  apply: 

(a)  All  surface  areas  on  the  body  of  the  device  where  marking  has  been 
applied  shall  be  brushed. 

(b)  All  narking  shall  have  remained  legible,  and  there  shall  be  no 
evidence  of  mechanical  damage  to  the  device,  upon  examination  after  test. 
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4.4  Preororiuction  sample  approval.-  The  preproduction  sample  approval  re- 
quirements of  SC-A-46600  replace  any  qualification  requirements  'Which  can  be 
referred  to  the  product  covered  herein.  The  production  testing  requirements  are 
as  herein  specified. 


5.  PREPARATION  FOR  DELIVERY 

5.1  Preparation  for  delivery.-  Preparation  for  delivery,  and  the  inspection 
of  preparation  for  delivery,  shall  be  in  accordance  with  MIL-S-19500. 


6.  NOTES 

6.1  Notes.-  The  notes  included  in  III  L-S -19500,  with  the  following  additions 
or  exceptions,  are  applicable  to  this  document. 

6.2  Application  guidance.-  To  insure  proper  circuit  application,  particular 
attention  should  be  given  to  the  differential  voltage  and  gain  characteristics, 
and  rating,  pertinent  to  the  individual  transistor  types  covered  herein. 

6.3  Ordering  data.-  Lot-inspection  data:  See  4.2.6  herein. 
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